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Figure S1. Akaike’s Bayesian Information Criterion (ABIC) at different spatial and temporal 
levels, the minimum ABIC is with (0.4, 0.4) spatial and temporal smoothing factor.   
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Figure S2. Map view of the estimated slip distribution from individual InSAR (top left), teleseismic 
waveforms (top right) and joint datasets with 5 x 5 km2 (bottom left) and 10 x 10 km2 (bottom right) 
patch size. We tested the hypocenter location from the Iran Building and Housing Research Center 
(BHRC, red), Institute of Geophysics Tehran University (IGTU, black) and U.S. Geological Survey 
(blue) and found that the BHRC hypocenter location fits teleseismic waveforms best. 
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Figure S3. Time evolution of  cumulative slip derived from our joint inversion in 4-sec 
snapshots. The green star denotes the hypocenter and the diamond represents the GCMT 
centroid location, respectively. The grey dashed circles are the reference rupture fronts 
moving out at 3 km/s, 3.2 km/s, and 3.4 km/s, respectively. 
.   
 
 
5 
 
 
 
 
 
Figure S4. Subfault source-time functions (STFs) of the joint slip model shown in Fig. 1. Red 
star represents the hypocenter from BHRC. 
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Figure S5. Checkerboard tests for the teleseismic inversion and the joint inversion. The top shows 
(from left to right) target, teleseismic, InSAR and joint data inverted slip distribution, respectively. 
The bottom presents corresponding moment rates. Note InSAR inversion cannot provide rupture 
kinematics. Blue, red, and black star represents the earthquake epicenter locations provided by 
USGS, BHRC and IGTU. The inset map shows the epicenter location in regional context. 
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Figure S6. Tile view of slip distribution from joint inversion, green star denotes epicenter 
and vectors show the rake angle. 
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Table S1. Sentinel-1 and ALOS-2 data used in this study 
Satellite Flight direction 
Start Date 
(yyyymmdd) 
End Date 
(yyyymmdd) 
Path 
Number Frame 
Perp. B 
(m) 
Inc. 
Angle (°) 
Sentinel-1 
Ascending 20171111 20171117 72 108 76 39 
Descending 20171112 20171118 79 474 65 34 
ALOS-2 
Ascending 20160809 20171114 180 700 32 47 
Descending 20171004 20171114 71 2900 3 47 
 
 
 
Table S2. 1-D velocity model for Green’s function computation 
Depth 
km 
P-veloicty 
km/s 
S-velocity 
km/s 
 
Density 
g/cm3 
 
QP QS 
0.00 2.50 1.20 2.10 1000 500 
1.00 4.00 2.10 2.40 1000 500 
2.00 6.20 3.60 2.80 1000 500 
17.00 6.60 3.70 2.90 1000 500 
32.00 7.30 4.00 3.10 1000 500 
41.00 8.08 4.47 3.38 1200 500 
237.00 8.59 4.66 3.45 360 140 
 
Table S3. Earthquake origin time and hypocenter information from different 
agencies 
Date Time Longitude Latitude Depth Reference 
2017/11/12 18:18:16 45.91 34.81 18 BHRC 
2017/11/12 18:18:16.2 45.76 34.77 18.1 IGTU 
2017/11/12 18:18:17 46.95 34.9 19 USGS 
 
